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.- - ABSTRACT
Sibling data drawn from the Kalamazoo Brothers sample are used to '
¥ , . )
assess the adequacy of conventiohal sociological variables for measuring

family backgroind, to estimate the overall effects of family baokgﬁound
on test scores, educatilon, occupational status, and earnings, and to

control family background when estimating the effects of test scores

< - .
. .
and education. L . \

Traditional socioeconomic variables are imper?éct meaSures of back~-
S~ r A ’ l,
ground .- The- correlations ‘between brothers " test scores, educational attain~

ments, occupational statuses, and earninggkﬁre substantially higher than 0

’

would be predicted on the basis of measured socioeconomic -background alone.

Nevertheless, the differences between brothers on measures of ‘economic*

[

success are large relative to differences among men.in general. Differences

in family/background explain less than one quagter of the variance in .

/

earnings.

,Biases in the effects of education on OQCupational status and earnings
a \,

due to background are not fully .€liminated. by controlling only mea\ured

a

background variables._  Controlling both sibling test score differences and

a

common family background suggests a 30 percent bias i%‘the education~
occupation coefficient and a 54 oercent bias in the education—ln earnings

. : o .
coeffic1ent. Controlling common family br does not, however,

substantially reduce the e’fect"/F test scor: . 1n earnings.

<



Introduction

During the last ‘ten years, soclologists have devoted considerable

; effort to measuring and. modellng the effects of family’ background on the!

i

ot
econonic attainments,of men [Blau and: Duncan, 1967 Duncan, Featherman,

W,

and Duﬂcan, 1972; Jencks et. al., 1972; Sewell and Hauser, 1975.] 1In -

addition to assessing the quantitative importance of background, they

?

have attempted to trace the °xtent to which background affects econonic
'standing by affecting cognitive skills and educational attainment. In

*

the process of decomposing the effects of background into direct and

14

indipect componehts, sociologists have estimated standardized regression»,
’ coefficients for ability and schooling in models of occupational status “
and earnings. This work has brought them close afield to interests
ustally pursued by- econcuists. | Lt | - .- e
Economi ts of the human' capital persua51on.have had to contend with
A the possibility that what appear to be the effects of schooling are,
_i; fact b effects of ‘the determinants of schooling. Concern with this
question has usually centered on the impact of ignoring family background
and- tested mental ability when estimating the effects of schooling on
‘earnings [Griliches and Mason, 1972 Taubman and Wales, 1974; Welch, 197A.J
. : Both sociologists and e"onomists have usually equated family backgfound
with measures of socloecnnomic po!ition.. Variables that are commonly -
e employed 1nc1ude parental education, amily size and father s occupational o

SCatus. Critics have been quick to point out that potentially important

T
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income, controlling measured socioeconomic variables will not suffice to

7-l1964 occup~tional statuS, and 1967 earnings-~A"”‘MVWf”y”‘“””*7fﬁwwvf’ff"”7“Lf“““”;“‘

,

background meaSures, such as parental income, are usually omitted
[Bowles, 1972] The problem is further complicated by the fact that

families may systematically confer advantages and disadyantages-in ways

that are unrelated to socioeconomic position.” "Family climates" and - .

other elusive factors may well vary between families that are equal on all

-

concelvable measures of socioeconomic status and demographic characteristies.

N [

1f that is true, the explained variance in ordinary models of status
Attainment underestimates the explanatory power of family backgrOund.

F

Moreover, if thf unmeasured aspects of family background that affect

ry (-

" education are con;elated.with those that affect occupational status_or

eliminate blises in the education coefficlents due to backgrbund’
- An alternatlve definition of family background includes all those Factors,

both meaSured and unmeaSured, that produce resemblance on outcomes -10Ng I :

siblings. If the effects of family background do not vary systematically
- 1]
by birth order or other within~family factors and if the characteristics

r
. X B
s o . - =~

lWhat direct evidence there. is suggests that the inclusion of parental
income reduces the coefficients of dther background measures, but that
it does not significantly ‘enhance the explanatory powetr &f measured

.background. L reanalyzed Sewell -and Hauser's sample of 1957 Wisconsin
‘high -school Seniors, and found that the addition® of average parental

income from 1957 to 1960 to equations already including father's ‘
education, mother's. education, and father's occupation @id not. sighif- - . .
icantly redyce the residual standard errors for educational ;attaimment, . - = =

Lon
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a

of one sibling do not directly affect the characteristics of another,
the sibling correlation for an outcome. represents the total proportion of

. o _ . .
variance which background explaip5~2 gf the entire effect of background

defined in this way was produced’ by measured socioeconomic variables, the
. 4 “ o

v Rz’s from ordinary individual level regressions would’be the same as thé 4

not the case for occupational status or earnings. They suggest thaty

);,

L My def1n1t1on of baekground“‘vncludes the effecca of genes, buc only to & .

sibling correlations. Blau and Duncan [1967] report, however, that this is
: v R . - . . . )
not the case for ‘educational attainment. My data suggest that it is also

.
. ' ] ) . : .

If the assumpslons do not hold the sibling cotrelation still reflects the
extent to which between—-family variance exceeds within-family variance, but
the interpretation of the correlatign becomes ambiguous. If the effects of
background vary by birth prder,’ the .proportion of variancesdue to' family -
and to such an interaction could be higher than the sibling correlation. If
brothers' characteristics directly affect one another, the sibling correla—
tion exceeds the variance attributakle to shared background characteristics.
Fortunately, the assumpt1ons that background effects are symmetric by birth
order, and that intérbrother effects are for the most part unlikely appear
tendble for the Kalamazoo data, See Michael 0Olnect. ‘'The Determinants of
Educational Attainment and Adult Status Among Brothers: The Kalamazoo Study,"
doctoral dissertation, Fhapcar 4., Harvard &raduate: School of Education, 1976,

w

- - S
Two ocher caveats are in order. If background factors have dlfferenc

effects for men with no brothers, estimates“Waf explalned variance based on .
sibling data may be’ m%sleading for the general population. This poss1b111ty
cannot be tested for unmeasured background factors. WNor am I familiar with™ -
‘analysis of inational data which relate outcomes to measured variables sep-
arately for men with_brothers and ‘men with- no, brothers. “Such analyses could

be conducted with the 1962 ‘and 1973 OCG data. See Peter: Blau.and Otis D.-

Duncae, The Ameri=an. OCcupaC1onal Structure (New York: Wiley, 1967); David L.
Feacherman and Robert Hauser, 'Design for a-xvplicate Study of Social Mobility
in the United S%aCes,'.ln Social Indicator Models, eds. Kenneth C. Land and o
Seymour Spllerman (New York: Russell Sage, 1975). ’ -

_the fextent that brocbgrs genetic makeups are correiated. If genes are
viewed as “an “inheritance", I nave underestimated the effects .of background

even when u51ng sibling data.:- However, unshared, unmeasured’ environmental

~ factors whose effects. I cannot analyse may also be related to family background-

in a flarrol ¥sense, and in a wider sense are almost definitionally relatéd to.
background.- No methodology can analyc1ca11y distingulsh immeasured :

individual "background" factors from "later" influences.
auat _ .

2

voy '
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“ b":kground.3 Médels of. the actaiémenc process-which ignore this not

[

-
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B
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-

ordinary socioecofiomic variables are very imperfect measures of family

} .

" only underestimate the overall effeCtSéDf background, but may also over-

‘ev,. - ate the extent to which *abiluity and schooling mediate the impact of

o

bacitground on economic ‘attainment.

3 o

e v
. .

If the omitted aspects of family background that affect schooling
and econ mic ouéoomes are uncorrelated, _researchers who rely on socio-

economic measures to control backgrpund are on safe ground. Bug 1f such 7
e " ,
C. . . : AY

factors. are correlated, escimatesuof che,eff%cts’of schooling will be
bidsed to some extent even if socioeconomic baokgrouﬁd is controlled. By

~running regressions on sibling differences “(or on ‘deviation$ from pair ’ ‘
' .o o

means),(yne can cont:irol all chose familyrrelated factors which Brochers
. [ . . -~ . ’

share;t"The-effeots of QEhoolIng_or other variables such as téscad ahility

measured within famiiies cannot be blased by family backgrouncl.4 Tney can, ’

unhapbily, still befbiased.b?;unmeasured characrerisci;s which vary between

Attainment,' Table 4.7. ' . S o R

°

ERiC

Aruitoxt provided by Eic:

brother. . : ' ‘ R

« 1 - P
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"This would be crug even.if socioeconomic variables were measured without
error. While R2's from equations uising corrected variables are higher

than chose from equat1ons using observed measures,'correCCed sibling cor-
relations are -also higher. See Olneck. '"Determinants of Educa®ional - !

o

4 -

Pffecc of Schoolingfupon Income, Graduate Counc1l o Indiana Univer31ry,

1932. For reanalyses of Gorseline's data, see Gary-Chamberlain and Zvi L
Griliches, "Returns to Schogling of Brothers and Ability. as an Unobserved  ~
‘Variance Compohént,'' Harvard Institute of Sconomic Research Discussion . g
Paper,.340 (Cambridge Mass, : Institute of Economic Research, 1974) :

For further W1ch1n—pair regression results see Jeremy Behrman,

Paul faubmaa, and Terence Wales, "Controlling for ‘and Measuriwng the .

Ef fects of Cenetics and Family Environment in Equatiors for Schooling'

and Labor.Market Success,' Paper prepared for presentation at the Matle~

macical Social Sclences Board Conference oh Kinametrics, Mav 197n, at, '
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_ Work. in btatus attainment research and in econometric analyses of .

v ) the effects of education is hampered not only: by inadequate measures of -
. . . . 1, '
. /' family background but also by the scarcity of data that ‘include ability

oo v

L " measures. From the point of view of sociology, which takes a substantive

. Lnterest in the effects of cognitive skills, the problem is one of scarcity

< pure and gimple. From the point of view of econometrics, the problem

- is also COnceptual. Traditional cognitive tests-may not capture what A ’

[} .
v V_“_—"! ‘\

economista mean by "abi1ity"~~i.e., the ability to earn 4 higher’ wage .
L8 S )
ifrpspectivc of schooling. Viewed.in this 1ight, test scores are. possibly

error~ridden proxies frr "true" ability. However until economists can
?

specify what such ability is, we will have to be content with- the measures ’
K A
that are available. ‘The availability in the Ka’amazoo Brothers sample of O

A

early test scores for men over the age of 35, adds somewhat to the small

B o stock- of existing data which allOVS useful analyze of the interrelation— *

ships among background, ability, schooling, and economic success.Ii . \

~

,

14
¢

Wllliamstown,.MaSsachuseLts. .
R "The strategy involves two hazards which I discuss in more detail below.
: The first 4s that it assumes variables measure the same things within and
. between families. The second- {s that it exacerbates biases due to measure-~
. ment errors. _ : . -

1 e

' See John Blshop,«ﬁReporting Frrors and the True Return to Schoolinq, unpub~

s 1ished paper (Madison: University of Wisconsin, 1976). K

The Wisconsin 1957 h1gh school Seniors studied by Sewell ‘and Hapiser are ,
snly. now in their mid—thirties,,and the sample excludes high school:-drop-
—_——— *uts. Published analyses of this sample cover earnings only ten years after
high school gradﬁation. «Seé3w11113m H. Sewell and Robert M. .Hauser, Tducat1on.

R v : . g . s

, . v, . *
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Occupatién, and FEarnings (New York: Academié Press, 1975)., The P’rojé?:t,,,Q N
.Talent respondents were. only ar0u§H 28 years old wheh last gurveyed.  See * . 7 )
James CGrouse, "The Project Talent 11-14 Year Longitudinal Surveys," in. ‘ .o
Who ' Gets Ahead?, ed. Christopher Jenlks, draft, Appendix H (New York: ’

. Basic Books, forthcoming). The effedts of cognitive skills on eamnings . "

appear to be lower, in the early career than-latei on, (See Hause's report . ‘
of Roge:'s‘data;‘alqoisee.Jencks, and Fagerlind. ' Unpublished data from = »

the Wisconsin sample also show their effect,) John\C. Hausé, "Earnings ,

Profile: Ability and Schoq}ing," Journal of Political Economy 80 (May/June

1972); Christopher Jencks, (ed.), Who Gets Ahead? (New York: Basic Books,

% * forthcoming); Ingemar Figerlind, Formal Education and Adult Farnings - . '
“_ (Stockholm: Almquist and Wiksell, 1975). . This 'means that analysts who . '
-have rélied'on‘younger samples may have prematurely concluded that the :
. - .abllity bias in the Income-schooling relationship is:small. For example, = ‘
. Oriliches and Mason concludes that the blas in postmilitary schooling in’ ol
the NORC Veterans sample is orly 10;,percent. 1 found the blas in the '
. _ goefficledt far toia#/éthooling'fof respondents. 30-34 in that sample té

PR be 42 peréent. . See Zvi Griliches and William M. Mason, "Educdtiodé - 7

Income and Ability," Journal of Political Economy 80 (May/June 1972);

Michael Olneck; "The Effects of Fducation on Occupational Status and

Earnings," Institute for Research on Poverty DiScussion Paper, 358-76

L (Madison: Institute for Research on Poverty; 1676). T . : .

L) . , T . - i - : . * e
; Unfortunately, samples of older men whicﬁ"in%;hde test scores. are rare, Lo
- aad; invariably, flawed. The test in the ‘Michigan Panél Study -of" " - T

Income Dynamics is unreliable, and was taken at the time the survey wag | oL

«*~ afiministered. .See Peter Mygser. "The 1967-74 Panel Study.of Income T .

" Dynamics' Survey," in Who' Ge€ts Ahead?,” ed. Christopher Jencks, draft, T
Appendix C (New York: Basic Books, forthcoming). Respondents in the NBFR- e

g : TH sample were all in the military and scored at or above the mediag. RS

(Paul Taubman and Terence Wales, Higher Education and Earnings: College .

as an Investment and a Screening Device (New York: McGraw-Hill, 1974.)

\
P4

. Because of its local nature, the Kalamdzoo data does not remedy %he need - = ‘\
. f6T large, representative samples with ability geasures. That it adds a '

. significantly to available dafa-reflects the meager base on which analyses ,

" o in this aréa-are conducted. : ¢ _ ) ' - .

% ) Aj .. L Ve . A’ . . . - - o :7. .
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-, , skills, educational attainment, occupational status, and earnings, and to

4
- v o

‘-.- control family background when estimating the effects of copnitive skil]

';” . educational attainment, and é'k\itive skills and education on occupational
— . e

?:.3% .- status and earnings. In Section ? X describe the sa?ile and the variables.
oy y

o ‘L/ - Section ‘3 compares the qibling &rrelations predicted by the efFecrs of

. . measured background to those actually observed, and compares the magnitude of
N L 4 il . a

.sibling differences'to the magnityde.of difﬁerenced between randomly chosen .

! T

\,-»§i1ndividuals. I also'dgvelop'alfernative models representing the effects of

e . ’<background.v And in_Sectilon 4, I compare the results of within-pair regres-
- @ ’ sions to individual 1eve1 regressions. Section 5 summarizes my results -and ’
erav ; d‘ R ' . '
P « ’
suggests their implications for further research\ Y
) l o

R o ; pection 2. Sample and” Variable Debcriptions.‘ ‘
P b] )
9 ’ L"« /3

R o The Kalamazoo, Michigan public schbol system has preServed the resPlts

of its standardi7ed testing‘program since the pro?ram s inception 1n 1928

During rhe summer, oY 1973 I selected a sample of males from the records'

N .
s . > s 4 Y . ¥
' “_ o

ofosixth grade scores for the years 1928 thru‘l950 ~ I used sch001 census’

: B - .
[ “ and enrgllment records to determine sibllngship. This procedure resulted - .
[ -3 -
. ¥ x\ i 1
_ in a potential sémple of 2782 individuals from 1224 sets of brothers. o

A
K . T was able to trace 1612 of%the origina1 278? individuals in thel

*sample.‘ Of these, 1243 cdmplete1 a,follbw~dp telephone interview during

'S . .
3 . N ,

] *" m N . . -
I am érate?ul to Dr. William Coates and Dr. David Bartz of the’ Kalamazoo .
Puplic School System/ﬁor permisslon to ‘usé. rthe Yalamazoo school\records. '
_ 1 am grateful to/Dr. Stanley Robin, director of the, Center .for Soc1ological ~
" T Résearch at Western Michigan Universtry for* eXtending~the courtesies of ¢

the Cenrer to me d&rlng the interview phase of the stuﬂv.

[y

,f




N\ *

o 1y

-September 1973 thru May 1974; 152 yere-dead, 32 were never directly con-

tactéd.and 165 refused to be interviewed. When an interview was conducted

i
)

) witn the first. brother to be contacted in apy set, the’ respondent wn lqked

v

‘ spondent g, Or ’146 weight'ed pa:frs.6' Difterences "between the means, sta'ndard .

to repart the schooling, occupation, and earnings of his other brothers

Lo -~

whq were also in the sample. I concluded that the reports of brothers'
. O . °

occupations and earnings.are too unreliable to be gubstituted for self- l

reports [Olneck; 1976a, Chapter 4],fso only'men who completed an interview

and'@ho could ,be paired withyat least"one brothex whohalso completed an

interview are included in the ﬁresent analyses. Satisfying. that criterion

were 916 respondents, however, item nonresponse on back?round variables,

initial_occupation and earnings by‘one or both brothers in a pair led te
further attrition. The analyses xeported here are for 602 individual re=

.- g

daviations, and correlatjons for the 12A3 men interviewed .and the 607 men
l . M)

comprising the present sample are negligible [Olneck forthcoming Tables 2

. on some crucial variables.

and Pl] The average ‘test score for men in thlo sample is only 3.66 points

higher than for men who were not interviewod (i. e., 100 89 v. 97 ?3) How~

‘ever,'comparisons:With national and regional:data do suggest .upward biases

» . . k4

v '-.> : , \

B

Table l presents the means ‘and standard deviations for the: variab]es
employed in the present~analyses.“‘They are compared to means and standard

©

-

. , S < L -

o
\
6 One quarter of the respondents are from families in which more than' twQ

. brothers- were interviewed. Consquently, ‘there are actually more than

.

346 uniQue pairs, I weighted the samplg so that no family would count for ,

K]

more than one pair.



Lable 1

. Means and Standard Deviations of
- Variables in the Kalamazoo Brothers
‘ Sample (N=692) and the 1973 Occupational -
Changes in a Generation Replication

\ Sample, Men 35 to 59 (¥=9398) . \\
; \ | : \
v \\
o s ‘ : Means ' Standard Deviations
' Variables . Kalamazoo 0CG II ' Kalamazoo 0CG IT
1. Age . | 46,13 46.43 6.2 6,94
2. Test score ' ' 100.89  NA . 15.32 NA
o . . §
3. Father's Educationa ) 9.51 7,90 * 3,33 ‘3,97 -
4. TFather's occupation®  38.33 28.29 " 22,52 21.83 "
. Lt : ' : c. ¥ . - .
5. Siblings® L 3.72 3,83 " 2,53 2,73
6. Education © 13.20 1184 2.73 . 3.29 .
. 7. Initial occupation  , 39.51 33.66 23,80 - 25.18
" 8. Current occupation . 49.91 - - 43.18 -~ 23.17.  25.65
. 9. 1973 Farnings \ 16745.66  12821.50 . 7633.78  9729.89
SN s ' ’(Kalamazoo) or (12775.33) ‘ (7757.91)
' Tncome (OCG ITI) o : - .
o " 3 . ‘ v . ' . .
. 10. Natural logarithm 9.62 9.19 b . 0.45. 1,07 b‘
> of 1973 earnings o (9.25) - (0.71)
(Kalamdzoo) . ‘ S
Income (OCG II) * - )
;’:'

N
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Table 1 Continued (2)

Variable Definitions in the Kalamazoo Sample

l. Age 1973 minus school recoru cf ye: ¢ birth.

. A
2. Test score Score on Terman group . . administered in the sixth grade
or score on Otis group'test adjusted for scaling differences and trends
in parental education, father's occupational status, and family size. See
Olneck [ forthcoming], for adjustment procedure. Three—quarterslof'the '
" respondents took the Terman test.

3. TFather's education = Normative years completed (e.g., ﬁigh school
graduate 1 coded 12 even when it took 13 years to finish)

4, Father s occupation = Duncan Sociveconomic Index. See Duncan [19611

5. Siblings = Number of siblings who grew up in respondent s family.

6. -Education = Normative years completed. _
7. Initdal occupation = Duncannscore for* first full-time civilian job
after completion of reported level of schooling. s

'l’.

8. Cnrrénf‘océupation = Duncan score, for current job,

9., 1973 Earnings = Expected annual earnings for 1973, Intgrviewers
recorded only the interval in which respondents earnings fell Reluc~
tant respondents were encouraged to name an interval.

)3 - .Percentage Among
< - . Interval Coding 1243 Interviewees
Under 1000 - 500 0,27
) 1000-1999 1500 0.0
B 2000-2999 - 2500 0.1
- 3000~3999 3500 0.1 ,
- 4000<4999 ' 4500 ' 0.6
5000-5999 .. 5500 : L. 0.4
$000~6999 6500 - 1.4 .
. 7000-7999 7500 ) 1.7
8000-9999 9000 8,8
10000-11999 | 11000 15.8
12000-13999 s 213000 17.8 .
14000-16999 . 15500 19,4
- 17000-19999 18500 "10,2
20000-24999 22500 11,3
25000 and over 34000 <12,1

14 "
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Table 1 Continued (3)

NOTES:.
4 : -

a. Errors in these hackground measures appear random [Olneck, 1976,
Chapter 4; Bielb: user, and Featherman, 1976]. Self-repdrted
outcomes corr . 11 with background reported by brothers as
with self-re; “~d sround. Therefore, when reports of father's
education or o. .11, or number of siblings were missing for ‘a
respondent, I substicuted the report(s) provided by his brother R

- " where available. T deleted pairs in which both brothers failed to

report a background measure. )

b. 0CG II income recoded to Kalamazoo coding schéme.“

D

53

15 .
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deviations for respondents also agedv35 to 56 from the 1973 repliéacion
of the nationally representative Occupaticnal Changes in a Generation
S.rvey.7 "

" The Kalamaioo responaenCS are clearly advantaged on parental back-
grour' ainment compared to men i the sam. age in Ehe nation
as a whole, This 1s due, in par;;'to characteristics of Kalamazco. The
city has traditionally been an area of skilled ;mploymenc.u'ltﬁhas also

had a public college (ﬁow university) for some years. The differences

between the Kalamazdo and OCG II samples may also .be due to my sampling and

foliquup procedures, ' ?bese“did not include mén who grew up in neighbor~

ing farm communities, and they were not likely to result in tracins men

LI -

whose families left Kalamazoo in the years foll:.wing the resmondents en-

rollme- - {n sixth gra- ‘niegs relatdves wer: = f11 in Kalamazoo between

1973 = 1974.° ot

-~ = 0Ch 1T sample which I looked at 1inc proportionately more
men azed 55 to 59 than does my sample. This wi . tend to ‘exaggerate thu

diffarences between the Kalamazoo and national data. - Ninety percent of..the

o

pe

7 Sse VFeatherman an- Hauser, 'Mesign for a Rep! Lcate Study." T am grateful
to Robert Hauser for makizp this information zvailable to me. :

i T-. 3 qpeC'lacion assumes that respondeﬁcs' “athers who left Kalamazoo’
wivs ii:-ronortionately lawer status. For supp rt, at least for the early
pars o he century, see, Stephen Thernstrom, The Other  Bostonians
(Car’»+¢.ge: Harvard lUniversity Press, 1973). For a.contrary view which
emph ires the greacer'success of out-migrants and in-migrants among the
1972 7 respondents, see !lau and Duncan, The American Occupational

Struct.-e, and Otls N. Duncan, David 1.. Featherman, and BReverly Duncan,

" Socloeconomic Rackground and Achievement (New York: Seminar Press, 1972).

-
2y

!



L3 -

. . qQ
men I interviewed were between 35 and 54 years of age.” Among U.S. married

-

men aged 35'to‘54 and living with_their wives, average 1973 earnings were
15,000~doliars [u.S. Burean of the Census, i975, Table 34],’ This‘is only
1250 doilars iess than the averageaearnings in the Kalamazooosample. "
Ninety~three percent‘of my respondents were married and living with their
;oives. | |

' Table 2 compares correlations in the Kalamazoo sample to those in the
OéG,II sample. Correlations between measures of attainment are geueralJy

.

siﬁilat in the two samples.: Differences between correlations involving Ln

» earnings an n 1r -~me are '.v to differences in ({oding.10 The 1arger

" correlati: tF- —ve.~ ape and father's occupation in the Kalamazoo sapple .

t

may indicarr v it ounger respondents in that sample come fror atypically
higher~staz.- -~ mi.les. . It may, hoWever,ﬂinﬁicate that-shifts in' the occu-

pations held 57 '-~hers were more rapid in Kalamazoo than.in the mation as ...
a whole.

The - : us"urhing difference between the correlations from the
Kalamazoo 0 T1 samples is that occupation and recoded income are ’
significar ° re highly correlated with “ather's. occupation and father
edocation : CG II dample. It 1s temr.ing to attribute this to the

¢ ' '

? Eighty-to -wr: 2nt of the OCG IT men 35 to 59-were_between 35 and 54. *
10

For discursd -f this and ~ther issues relating to differences in
results acr~ss - —~ples see Kent Mcclel]and "Why Dif ferent Surveys Yield
Different Re¢ ..-=: The Case of Education and Farnings," in Who Gets Ahead?,
ed. Christor = 'encks, draft, Chapter 6. (New York: Rasic Books,
forthcoming . . -



'35 to 59 (N=9398) 0CG shown below.

Table 2

<

Correlations. Among Variables “in the Kalamazoo
Brothers S&mple (N=692) and the 1973 Occupational
Changes in a Generation Replication Sample, Men

k)

J .

1 2 3 - 4 5 6 -
1. Age 1,000 P S
. 1.000 . § n. ) ) \ ,v,:‘ s
2. Test “ -.164 1000 - . \
~ Score NA NA : 3 \\‘
3. Father's ., -.182  ,261 . 1,000 T
Education . =121 NA  1.000
4. - Father's T _.165  .260 . .470  1.000
' Occupation -.060% NA® .501.1 1.000
5. Siblings J066  =.276  -=,250 =224 - 1.860-
.087 NA  -.308 " '=.295 _  1.000
— 6 ' _,E_d_uc?a_t.idjnﬂ..:._.« v ._",,.— 184' A—»_N..;..»: .576\ B .400 PN ‘,,.- ) 3_83 -. 32 8 N 1 . ooo
o ol36 NA . .454 , < u423 '~.357 ’ 1.000
7.  Initial ~.140 J445 3500 .391 -.256  .716 -
Occupation -.112 NA  .356° 426 - ~,302 1 ,659%
8. Current ~ -.105 453 .215  .218 =220 591
. Occupation ~,067  NA.. ~ .340%  .392%  ~,282 (624
9., Earnings -.071 359 171 . .212 ~.155 431
~ ‘(Kalamazoo) ot o ‘ : R
Income? ' -.021 Na- 0 .228 . J261 - 7191 ..388
(0CG 11) . (=2038)  L(NA)  (.260)%  (.298)% (~.216) - (.452)
"10. Ln Earnings ~.083 360 L16Q, 197 154 5,407
(Kalamazoo) o©r : S -
Ln Incomed -.048 NA L1167 172 2134 L292%
. (ocG 11) (-.058) ~ (NA)  (.233) . (.243)  (~.188)  7(.416)
B T | <
o N
) y
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v _ Voo
N Table 2 Continied (2) -
:-:.Ii‘.'
o TR,
7 8 .9 10
7. Initial 1.000
Occupation 1.000
"8, _ Current .563 1;000 éfﬁ%
. Occupation .630% 1,000 . .. -~
' 9, Earnings or $4611 ", 482" - 1.000 g
Income *.378 . .453 1,000
. ‘ (.629) - (.521) {(1.000)

©10. La-Earnings _ -~ .386 - 409  ..938 . 1.000
“or Ln Income® ,256%  ,336% s .612%  1.000
o (.356) _ (.466)  (.859)* _(1.000):

NOTES:

.ag’ Correlations im parentheses pertain to OCG II
-ificome coded to Kalamazoo coding scheme.
3 . - o* N ) ' . . . .. . . 3 V . » .
0CG significantly different from Kalamazeo at the °
L .05 level. -
‘ J
L] » )
- T
ﬁ%\‘?‘;". ¥ ¢

e
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Aruitoxt provided by Eic:
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logal nature of the Kalamazoo sample.ll However, the correlations
between education and initial occupation ... the one hand, and father's

education and father's occipation on the other, are not aignificantly

1bwer in the Kalamazoo sample-than in the 0CG II gsample. This sugges!
_thatkthe Kalamazoo sample is comprised of respondents whose later (but

not earlier) attainments are unusually indeﬁ%nden;/pf\their parental back-

(3

grounds. This, in turn, suggests. that rather than the proceSS’of attain-

[4

_ment being atvpically maritocratic” in Kalamazoo, it 1s likelv there is'

a success bias in my sample composition.l"2 If this 1is true,-the Kalamazoo

[N

§oat§ would underestimate the impact-bf‘measureu background characceristics,

- ; =1 . RN
and‘would»also underestimate biaseS'in thexeffects of ‘abd1ity -and Schooling :

e ° ,J

that are due to measure1 background They mipﬂt correspondingly exa?gerate
N i

the relative importance of unmeasurei backpround r'harac._er:lr-*,t:ics. (Unless

., —

——

~of course?\the sibling corvalations in the Kalama?oo data are lower thaﬂ'

,g'w- . . ® - e
those that would be tound N nationa1 samples; There is 1itt1e evidence

that the 51bling correlaticns dnethe kalama7oo data are atypically low.)

- " -
Table 3 presents the correlations between brothers characteristicq

«

for the Kalama7oo sample. Like its predecesscr,.the 196? 0cG T survey, “the

1973 0CG IT survey: asked respondente to. report on a brother s educationa]
o e
attainment.: Correlations between a respondent's characteristics and his -
© o . .

o

brother'S'edncatipn in the Kaltamazoo sample are»dufte similar- to analogous

o , :
S T

1.

> ——

Intergen»rational correlatlons are lowver in the 1966 Detroit Area Qurvey -
than in the 1962 0CG 1 survey. .  See Duncan, - Teatherman, ‘and  Puncan- (1972,
p. 46), ) v : . LT

o
(W &

There 1= a disproportwfnate number of managers, administratorsy and pro-
prietors in the sampi> co~roved Ko the number in the rotal 1970 Kalama7oo
male workferce aved T+~ -~nd wer, and compared tc the number in the 1970
!t ang, Michi-an ma.- w—aforce aged 35 to 5S4, See Olneck, "The Det@1—

LAants of Fducational srtalnment,"” Lt

~
k]

20

¥

-
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Table
‘ Cc*relations Betws==n Brotlers
~ - - ) Characreristics (F=346 weighted pairs)
AGE'  1Q'"  ED' FIRSTOC' oc' E_ARN'_ LNEARN'
AGE - 587 ' o -
¢ 1q T-.158 . .469 .
ED  =.157 .400 549 ‘,
FIRSTOC ~ =~.142 .326 427  .394
oc . -.120-%300. .378 321 .309 -
EARN ©-.032 178 .285 - .231  .225 ¢ .237 3
LNEARN =050 .169  .269 211 . 218 0,219 T 4220
. NOTES ¢ -
o - AGE = Age - S : e
\ . IQ=TéSt ‘score S S ’
\\ 2 B = Fducation ® '
~ FIRSTOC = Initial occupation »
R T ¢ ¥ =sCurrent occupation o
N EARN =~ Earnings ' - ' L
S \\ LNEARN % Natural logarithm of earnings T T y
. : ) Nrimes denote the second “member- of a given pair.’ Correlations
| were™computed from a ‘tape on which every. pair appears twice, with
order @;tsed. This makes the product moment correlations,equal
to intraclass-correlations.: , .
. ; .
]
i y \'\ A . .
“ N \ .
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correlations iu .. 'e of OCG II re. ...ients aged 35 to 59 who re~

portéd their broqhers' educaL;i'ons.'.l‘3 §$i5ling correlaticns on cognitive a,

¢

ability vary depending on the nature, reliaﬁility, and timing of the test:
- 14

LY

My correlations involving brother's test score include no aberrant values.
.0 N . .
Those involving brother's ibitial occupation .tend to be somewhat highe=: v
. Noo « .
than analogous dorrelations ;epbr%ed By Behrman, Taubman, aﬁd.ﬁales [1976]

for fraternal twins, but the differences are not penerally large, and in the .

2

" case of the initidl occupation-In earnings cross-sib correlat;bn thére is
. " virtually no difference, My correlations involving brother's 6cqupation-'

;ére sipilaf fo those.reportedvélséghere,‘with the exception qf Beh%man,
Tadbma;;band Waleé [19761, whose value for thewtgrrélation'betwegn’the
'Déﬁcanfécﬁgeénof‘ﬁ%izginé,iﬂ cﬂe NASfNCR samp-le'is-undsu";liy,low.l5 "
. N S, :
'.}A« ’ My-cofrelations_inv0¢v11g-brothé}'s eafﬁihgs are.difficult to assess..

There are few other studies that have data on brothers' earpinés; My
correlations tend to lie .in the middle pf<§élues reported elsewhere,
‘Becausé’' of small sample sizes;-age.reétrictions,.and unusual

© ey . . . .

N ] o e e . . o v

?13 In. a check in the Kalamazoo data, I found that respondents' reports of
,their brothers' educations had almost:the &ame correlations with respond-
ents'’ dhpracteriéfics as did brothers' own reports of education., The
-degree of . similarity between correlations involving b#other's education
in the Kalamazoo and 0CG II samples wcul ' probably not- be changed if 0CG
IT had .interviewed brotners.: " oL BV e

v

Ee P T . d .
.% -See Gertrude H., Hildreth, The Resemblance of Siblings in “Intelligence
and Achievement (New York: Teachers College, 1925), and Mary Corcoran, * -
Christopher Jencks, and Michael Olneck, "The Effects of Family Background
o . on Farnings," Amei'can Economic Review 66, May, 19764 430-435, v .

. }

» ) 15 See Christopher Jeﬁhks, et al., Inequality: A Reassessment of the Rffect

‘ of Family and Schooling in America (New York: .,Basic Book=, 1972);.Albert =«
Hermalin, "'The ‘Homogenelty of Siblings on Fducatton- and Occupation," doctoral
dissertation, Princeton Uhiversity, 1969; NDavid Eaglesfield, "The Fffects of

_° Family Background;” in Who Gets Ahead? ed., Christopher Jencks, draft,
Chapter 9 (New York: Basic Books, .forthcoming)., . - ' -

-

- T : b ' ) - -‘ - ¢..‘.
N . . . v . o . T T - .
PAruntext provia c et ’ a . L ; . . .
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.sample definitions, these other studies are suspect’ as regards their : T

generalibability. But that is_true‘also of the Kalamazoo Hata.%ﬁ, _
D ) e
W, This means that mv results with respect tg the importance of - family backr

‘\ / . r . ‘
grouug on earnines, should be viewed with even more cautlon than my other

-

results. " . AN . : :

- N 3 . o v

. - ' Section 3. The Impact of ?amilvaackgrouud
. N ) / T i .. .
This section considers the overall Ampact. oF Familv background ‘on sons'

- “ . v

characteristics, and the directions through which the influences of " family

given measured background.characteristic.l7 S . nERE

a - ©

S .
, background are passed. Tt does not consider the absolute effects.of any,

»

. . . =

Sibling;Resemblance

2 . . L . . . o

-

If familv background wero adequately measured bv socioeconomlc o o

variables, if -on the average, baokgroupd~characteristics affected each

g - “

brother in a family to the same degree, anﬂ if the individual characteris~

. v - . ~

-'tics of one brother did not directly affect the characteristiés of another

. e . . * ~

brother, the correlation‘between,brothers'on any. outcome could be.correctly'

. I3 . a L%

PR ptedicted From a path model relarinw the outcome to background measures.

o N

Flgure 1 presents such a model based on the regression of” test score on

— D
father's edncation s, father' s occupatlon, and siblinos for the 602 1ndiv1duals
. ?

-
. " »

- 16 See Behrman, Taubman, and Wales, "Controlling Effects of Genetics and : .
Famd ly Environment,'" and Porcoran, Jencks,' and 01neck”¢,The Fffects of - | )
Family Background on Tarnings. Restricting the Kalamazoo sample’ ‘to pairs of

el brothers who differ In age by tﬁree ‘or less vears. exaggerates rather than
narrows di=creoancies between correlations in the DZ “portion of the -NAS-NCR
S twin sample and the KaTama?oo brothers samnle, Fxcept For correlations in-

volving 1ln earnings, the NAS~NCR D7 ‘twin correlations tends to be appreci-
~ ably lower than analogous correlntions in the Kalamazoo sample. L
b R ' s )
‘For regresslons of sons eoutcomes on. background measures sée Olneck . .
"The Effects of Education on nccupntional Qtatus and FEarnings." «

., R ! ®

E[{I(jw" T T T .‘ i

Aruitoxt provided by Eic:
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cemprisin¢ my sample.l& The diagram simply applies the results of the '

reoression ‘to the ptest soores ‘of two brothers rather than to the score of

u v -

only one individual
The fundamental path theorem expressgs the correlation between two

endogenous varlables, r,, = L ﬁ , where r is the correlation being . L
ij P . 1J R
\ f ik jk a . L I

™ analyzed, p ik is a path (standardized regression coefficient) from variable K T
to the second of the two Variables (i), and rkj is the correlation between

e fhe first of the variables (J), and variable k [Duncan, l965] Applying-

the path theorqm to Figure 1, we can predict the correlation between

brothers' test scores from equation (1):- "

e N . . !
- ) - 3
. N .

r* . - ‘»‘ e . : .
107, 19 ° pIn’,elQ'reIQ’,IQ-+ pIQ',IQPIQjIQ +ppIQ',POPEDrPOPED,IQ (1) ;

“r ) » l- . M . . K &\ R
oy P . P o . + P " r T o .
. IQ ,P0.0C POPNC,IQ ‘10", SIBS"SIBS, I0. . .
. ’ ‘?‘* -‘) . * X ) R . e
- . ;. . ] : N
Since'r eTI0"1Q and pIQ IQ are both assumed_to equal 0, rewrit,ng

— equation (l) with aPProPriate values giVes equatiOn 2y
; r* g 1o " .140(.261) + 148 (:260) (208 - a0 = e S

e—
———

1f the correlation batween brothers " test scores arises onlv““r\' ' )
. | \\\\\\\\\;\\\;\

because of the efferts of father s occupation, father s education, and

3

v s1*lnngs, we would expect the sibling - correlatlon on! test scores to be 0. 13?
4 . L .

This is exactly the’ prODOrtiOn of variance in indiyidual sccres explained

by the/p%gression of test score on the three background meaqures‘ This can
g

- ' N W o : : . v K
18 Adding measures of maternal education, family composition, paternal -
nativity, father white—céllar, and significant nonlinear and interaction -
terms raises .the proportion of variance explained by meakured background
slightly, but never by more than 0.037 for any outcome, Consequently, T o3 .

. have used only three»basic background variables in- the present analyses.

-

v -
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. occupation, and siblip?s. ' : .

22

.
s N

be seen'by comparing the equation predicting the sibling correlation to

2

the equation for R for a dependent variable, controlling one or more’

independent variablesf .
" J ~3
The equation for Rz is R = ¥ where R2 is the propor-
1.9 Pu 137 * 1.k]

tion of variance in (i) explaine! by the regression of. (1) on variable (k)

and (3);

; pik 1s the path from (k) to (i), and r is.the correlation between’

(1) and (k). Since the correlation hetween measured background variables
"and individual outcomes is assumed to be the same for all brothers. (e.s.,

' = equat ' thin.‘more than the equation oo
F1o”,POPED = T1q,popgp’’ SI¥ation Z'is nothing - 1 -

for Rz in a regression of test score on father's education,'father's/'

o

Column 1 of Iable 4 gives the predicted sibling correlations for =~
- N .
”test'scores, ducational attainment, initial occupation, current occupa- o .

-

'rion, earnings and la earnings. Column- 2 gives the observed correlations.

o e

o
13 W

The results in Table 4 show that analyses which equate family background

,with measurad socioeconomic variablés will fall far short of accounting
for resemblance among brothers on test scores, education, and economic

. o .
attainment ‘Moreover, even if the actual value for the sibling correla-

. 2
’\

tion on “test scores is assumed prior to predicting other sibling correla-~.
: Q2 :

1
r

tions, and test scores are incorporated infovadels,predicting subsequent

outcomes, the predictions will fall short. There are sybstantial advantages

-mily to‘family‘variations within equal

L.

and disadvantages associ<
\

L
R

(=



,Tah]e 4

 Comparison of $ibling Resemblance Predicted by the Bffects -
of Socioeconomis Background to "Observed 51bling Resemblanoe
(N=346 welghted Pﬂifb) :

13X 4

‘ v L oy
. Predicted  Observed Residual thndard Residual Standard
o, ' Sifting ' Sibling Deviation Controlling ) Deviation Controlling
Variable Correlation  Correlation ~ Socioeconomic Background™  Brothers Shared. Background®
——— i ' e - :
L Test Seoe (12 469 16.27 o 113
2. "Rducation 253 5K 2,% N 1
3, [nitial .
* Occupation 09 394 21.17 o 18.53
b Current oo
COccupation . 088 .. 309 2,13 19.2
5. Parnings, .06l 2 9.9 ©6668.10
Cbeinmamings 0% 0ol T 040
s ” |

a, R2 from regressions in which father's education fath&r S DCCU~
pation, and sib ings are the independent variahles

~b._ Father's éducation, father's occupation, sibiingsl'*

. n o ! s
c. Calculated as [l-r ib]l/“ S, where r o1h is the sibling correlation

-

~and § {5 the standard deviation variable reported in 1ahl7 1, Thisis not
the observed within-pair standard deviation [(1-r ib)/Z] . ~The observed

within-pair standard deviation is less than the total standard deviation
even vhen the sibling correlation is zero.




o 3
- le: t- -~ ~easured ¢’ =+ o7 dic bae .ground cha” xre not mediated
. 19 '
tes ' lity.l'
- ! = the brothers ... -n= Kalarazog sar - ara unusually similar,
ikely that T have substantizlly¥over mated th+ relative impor-
tan . unmeasured aspects®of family. backgrov. . for an :sztcome with the
excegpti on of current occumtional status. Ex - for current occupation,

2
R -fnf analogous regress .ons for the OCG II .ample aged 35 to 59 are quit-

similc- to those for myvsample.20 For current occupation, RZ is ‘appreciab.

v

.higher in the 0CG II data than in the Kélamazoo data, .This suggests that
unmeasured background factors may not be as important for-that outcome as

my data sugéesty unless;'of]course, the sibling correlation on occupatidn :
"in the nation as a whole is much larger than it is in my data. .
Nor is i? likely that I have overestimated the importance of un-

\
measured ba kgfopnd factors relative to measured factors because of measure~
. \\\ : . N . ' N .
ment error. | When I attempt to correct my correlatdons for. measurement

— ' . ? .
error, 22 riise; but so.do sibling correlations.. Predicted sibling cor-

relations baged ?n corrected data underestimate the corrected sibling
} v ’ '
correlations by égmost the same proportions as in‘the observed data. The

R o

\ .

19 The prediqted é@bling correlations for éducation, initial occupation,

current occupation, earnings, and ln earn’ngs, taking into account sibling .
resemblance on,te?g scores are 0.353, 0,254, 0,165, 0,090, -and 07082. ~———""
These predictions %re actually too high for all but the earnings varilables,
since they are based on the effects of test scores controlling only measured
background. .Fhe pibdictions for the earnings variables aré somewhat low,
since the effacts of test scores on earnings and ln earnings are preater
controlling all background common to brothers rhan they are controlling

N only measured|background variables. See below, Section 4.
e 20 W v . ) . ) ‘ - - .""
- ¢ Adding variables &easuring family composition, race, and farm back-: .
) gronnd o tnises

2 by great N in the»OCC IT data T analyzadf

30 .
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N
\ , ] ’ . . u
‘only out _.ame ﬂ:;;hvthere is appreciable i >rovement in pred#:t%ﬁn is
initial occ - tio-
" Difference, - “iblings
If the o -wniéns of the outcome mez ures were normal, we could
calculate t 'afagf‘aifferences between twc ranﬂomlx pi;ked incividuals
and compare - :he average differences between two randoml? chogen
brothers_22 =z the distfibutionslof Cﬁtcoﬁgbéériéﬁles depa}e‘ to
some extent . v s:tmaliéy, we must calculate average digferencesw
bétween brot jirectly,. and, assuming similar distributions within
and between pr e, 1fer-the average differences between r;gdomly picked.
individuals f--r .he observed differences between brothers and the’
sibling correliat ms.
The aver- . 7al~ of brothers in the Kalamazoo sample differs by
almost- 12 poinz: .= :es%_scores, .78 yearé on educational attainment,
19 points on ir-_—: 71 oqcupational status, 21 points on current occupa-

B ) . . 1
tional statu: %59 dollars on earnings, and 0.406 on 1ln earnings.

-

Assuming that the ratio of differences between randoﬁly\chosen indi-
viduals. au© pairs of bréthers is 1: [l—rsiblllzy suggests that the
) average differencz between randomly paired individuals inAmy sample is

16 points oz test scores, 2.66 on years of schooling, 24 points on

21'See Olne , '"Meterminants of Fducational Attainment," Chapter 4, for

"+ these compa: st .S, and@”for the derivation of my correctilons for measurement
error, ' :

22

“Jencks et al., Inegualitv; pp. 201, 239-240 report such comparisons
for oceupationasl status and income. They erroneously refer to the formula
for aver-:a sibling d' “ferences as 1.13 times the within~pair standérd de-
“ viat! s, The “rmul ““h they ac aall—  tve, i.e. 1,13 flvxéihﬁl g,
involve: “'e within-, ot adard deviavion correcced for ogre€s of
freedom. Se- (cl/umn 4 in Table 4. ‘ '

"
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initial occupational status, 25 points on currer- ccxpaticri' status,

7690 dollars on earnings, and 0.460 on In earninr |
‘i Thus, cdespite the reeulté in Table 4 showing - - famil: background
has suBstantialiy larger effects than ordinary eo prical mmalyses h
might'inply,_the effects are nonetheless modest wher. ~iewed_against the
overall degree of inequality in outcomes. This 4z -+aecially true of
earnings. The average difference between brothers cr earnings is 87
percent‘as Darge as the difference between randem .. viduals. Eliminat~
ing earnings differences among qen'raised in the same home would dc far
more to reduce variance in income‘than would.eliminating differences *
\ . '

: s between men raised in different familles. If brothers earned the same
amount as one another, vhile family to family differences in earning
remained unaltered the standard deviation of the resultlnp distribution

ot, earnings in the kalama_oo Brothers ‘sample would be 3716/763’ = 48.7“

percent of the present standard deviation. But if differenceq eyplained

) "by family oackgr0und were eliminated, whdle differences among brothers

.

wvere unaltered, ‘the resulting standard deviation of earnings would be

23
6668/7674 = 87.3 percent as large as the present standea ~= deviatlon.

A Note on Spacing °

' 1f families treat brothers who are closer in .age m e ~Zike than thex

treat trothers who are ‘arther apart in ‘age,r or if brotl <r+ who are closer .
23 The standard deviation of predacted family means for "*nings is )
7634 (.237)1/2 = 3716, The standard deviation of earniny= - Timinating the
effects of family background *is 6668. o '

Tor similar comparisons for ln earnipgs in qeveral data sets, sece .
Corcoran, Jencks, and Olneck, "The FEffects. nF Family Backpround on, Farnings.

P . - ' X . [y
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i~ age encounter rOre COorMon influt,les.outSIde the home = .an do viae1y~
szaced brothers, we woulc xpect brc:here who zxe farﬁnez apart'in age t¢
resemb.2 each other less than cios=lv-spaced brothers. Cu -he other
k=ad, Zf sibling resemblance is iae t= geﬁetic influencez -~ 1f the
extent to which brothers hsve similar enviromments does not depedd on

how close in age they are, we would exmect the’ degree of resemblance

- between brothers to be unafzected by age dif ‘erences, My evidence 1s

1

- not full] consistent with either alternative, though 1 generally

supports the second. _ ' ' o
Absolute differences on all sutcomes- except currenr occupational

gratus are unrelated to age differences. The correlation between

L

'absolute age difference and absoIute status dif:erence i3 0,145 (£=2,70).

'*Occupational differences'between brothers do not systematically. favor older

’

or younger members of a palr. The effect of signe&'age differenees‘on

oceupational differencen among brothers is insignificanx. _Therefore,rwhile

brothers who ave fa-ther apart in age are likelyvtn differ more from ors

°

another om occup&ti:nél:status thar ‘brothers who are closer in age, the
direction of rhe diZference cannot be predicted.

1f the overzli vardances of variables wera different amoné
individuals Qho cawe from widely-szaced pailrs than tﬁey are among.
4-div=duals from closelv-~spaced peire, sibling cor:ela:ionsvcegld,
differ even though absc._afe diffe:ances did not vary br age~spacing

7o investigate this possibility, T divided my sample ir=o pairsa\of

N

, brothers three or less years apart in age, and pairs more than thre=

33
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v. ape .2z in age. Table # hows the sibling correlations and the

wizhim~nmir standard deviat' ..ns for the - two groupa,

w... snly dramatic di: rence between the results for the two groups
ir--r. = current occupatizT. The correlation betweer brothers' occupa-
——— tioms =s 0,469 among palr= <hree or less years apart iuo age,.but'only

0.181L zmong meh'mdre thar —aree vears apart in age. Since brothers from
c_osel-—gpacec pairs are wm:ot significaotly more likely to have similar.

_educationzl attainments auv- initial occupations than brothers from
. . i

widely~spaced pairs, this :esultzia‘puzzling. It suggéets that common

family background has avdirect bmpaét on occuﬁational status for clggelv—
spaced brothers, but that widely—sphced b;others resemble each other on

occupg—ional statzs only —o the extent that they have similar amounts of

24

©iucat=sn an¢ a0ld similar jobs when they finish school.””  If this ex

—=lanation wer= correct. however, .I would expect a similar result with

e

:aépect~to eizrnings 0,such pattern is apparen® in these analyses, S0
o . - Ny .

. ‘ L0

f #n the absanc= of fwruneT evidence, it-séems”re&sanable to attribute»the

Si—i#ing conceTnlzg sce.vatlon to samralin'g.error,?‘5 and- to conclude that

P

Tho . , : ..
71 a mode_. DrecicIThg —upztion that takes into account the effects

.= asjucaticm and ir.:cial =ccupation, the correlatior between the error
. .e~ms for breczhers is 0,I7%% for pairs.three or less vears” apart in age,
mlv 0.071 Z:z7 pairs =ore than three vears apart in age. '

~ — = {g not 1ue tc Ine péssence'bf outliers. I looked at cross—tabulations -
-¢ brothers' Duncan scorss categorized into 5 point intervals for the two
groups., The number of. pairs with very-large differences in Duncan scores
{: similar for widely-spau:ad and closely-spaced brothers. - In general, ~he
‘stread of brothers' Dunca: scores tends to be greater for all levels of
respondents' score for -wiZely-spaced brothers tham for clo=ely~spac:i
Yyeothers, : '

Mere 19 some su- oot tun that a simllar wncldgion mipht hold or
raralngs when brothe:rs are very far apayt ir age. The correlation hetwz2en
earninzs For Hrothers five or less .years apart Ln age i{s 0.281, but it is
onlv 6.!"8 for b-others more than five years apart. However, the df “ference
3oryee~ ~hese cc-¢¢ ' :lons is not significavt, and the correlation =

e vpoluzs age diff:Tsuce and absolute earnings difference 1s only 0.054.

El{llC | . 34 .. 7

Aruitoxt provided by Eic:
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| Tahle §

' - | 5..14fg Correlations and Within-pair Standard Deviations
“ | £+ Brothers Three or Less Years Apart in Age and for
£ - Brothers Me-2 than Three Years Apart in Age

gt S ——

2 1ing Correlation WithinPadr Standard Deviation

A

62

aVHMQe ;Q3pyMﬁ:¥g? MmFMnﬂgﬁg)L]ftk%(gg?.@thn3Qﬁ%)
Test Score Sl 43 | o A .
| Educ;tian, ' S Si LY s 1.27 | o
“ritdal | ” | | |
Necupation “7 Ji- \ 379 13.0§ 12,97
Current | :
Occupation J46° 81+ , 12,02 14,75%
Earnings { ,26. A8 5205 | 4542 |
0 Ia Earﬁings' L0 ‘ ;201 W31 | ‘ 261k | .
WO . " | |

% B
Significant. :ifferent at the 5 lavel.
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'cbis is because family~related environmental influences are SCable, or

30

the -extent to which brochers enjoy common background Lnfluences is gimilar

regardless of age differences. The daca cannot be used to decermine whether

M o

because sibling resemblance on outcomes is due to genetic resemblance

»
a

betweer. brothers. .
Vi » ' : N

- '

Model’ of the Effects of Family'Background /

Figures 2 and 3.

. and only one outcome. :The values of the pachs from cheqe!variableq repré- -

i

In order to investigate the extent to which famil? background exer-—

cises'direcc effeCCS on buCcomes, the extent to which families that confer

.

advantage on one outcome do so on others, and the extent to whicH the.

ffeccs of schooling and abilicy transmit background rather chan introduce

variation in"outcomes which 1is independenc of'background, T constructed

.a

" two models that account for rhe observed individual and cross—sib]ing cor-

. . c2
relacions_among,cesc~8cores, education, and earnings. 6 Theyuare shown in

"¢

a
‘.

_ v 2 .
In Fikure~2 the effects of family background are represented as de- -

rived from a seﬁ of correlaced but unmeasured variables thac affecc one .

sent the effects of family background.necessary to accounc for observed

"bling correlacions. The hypothetical variaBles Enemselves.(excepC»EFIn) .
" "/ 1, )
may be thought of as representlno the advantages or disadvancagés fami]y

membership confers net of the efFeccs of measured varlables. The variable
& .. .
EFEARN' For example measures the candency of two brothers to “have sfmi]ar
deviations from the earnings expecred for\each of chem on the basiq of edu— -t '
RN .
. _\\ ’ Ce
cational accainmenc“and test scores. . EF-IN represenCS che c0tal effeccq
_ : - : TN
~ . .
26 ‘
For qlmilar models which 1nclude 1nicial and currenc occupational status ‘ v
see Olneck, "Determinants| of Fducational Accainmenc. _ o
a ) i ,’ & \\\ ) ////// .
‘\ t. ~~"- \ /'-//
v - oo 3 7 N ) KA ’/_//—"/l . .
- ,q//
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Model of Tndividual Attainment Omitting Occupational Status
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Figure 3,

Model Repr - nenting the?dvérall ImpacE“of Family ﬁackground on Test Scores,

ﬁducation,-énd‘ﬁarnings (Prime denotes brother.) .
.
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~ SR - . .. .
of shared background on brothers' test scores. The correlations among * . *

. the hypothetical variables measure the extent to which families confer

similar net advantages$ or disadvantages across outcomes, Father's occu-

v . y

¢ - ' . pation is included in the model, but constrained to have no effect. It is
inclyded to suggest the relationships between variables’measuri'g the

overéll impéct&df family background and more traditional measdres of

'gsocioeconomic status.27
Figure 2 ‘shows that the effects of family background on years =

"of.eduéatioh are not explained by.sibling'reséhblance on tests scores (see

footnote 19). Sixty-one percent of the correlation between brothers on’

educatidn arises as the result df background effects that are not mediated .
Fg e . _ ’ : ‘
by or shared with the effects. of test scores [(.579)2/.549 = .611]; Fifty-

. ¢ /

two percent of the correlation between brotherS'Learnings is indeﬁendent‘

- ‘ )
of the‘effects of background on test scores and education [(.35}0:/.237 =

H

. .523]. The data do not enable us to determine vhat it 1is that/@rothers
share that accounts for the continuing effects of background/bn education

and_earniﬁgs. Corcoran, Jencks,.and Olneck [1976] Sﬁggest/that the weak:

correlation between a hypothetical varilable determining e?%nings, and
. T ; ¢ {;‘ S}
.27Figure ? is a variant of Figure B-7 in Jencks et, él;ﬂ Inequality. I
considered an alternative model in whith orthogonal ‘family background
factors, one affecting all outcomes, onc affecting all but the first out-
come, one affecting all but the first two, and so one, are posited. In-
my data, the path to earnings from a factor common to test scores, educa~
tion, and earnings is imaginary, so T abandoned the ‘model, Nor did T
estimate m?ﬂgls in which measured background exerclses direct effects,
and unmeasdred hackground factors are defined as orthogonal to measured
! background. I estimated, the models shown below by hand calculation from
. obserVed- correlations. %OHSEQuently’ I cannot report standard errors for
A . ' . the correlations among hvpothetical variables. For alternative models of °
' family-baékground applied to thq Kalamazoo, NORC jbrothers, and Talent
'sibling data see Eaglesfield ‘forthcoming). :

r
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A .

. e’ \v L
+ father's occupation, evident in several data sets, argues-against such a

‘ .. o : - ™~
. variable representing economically productive skills.' (Notef¥pp pypy.

. , POPOC.= .166 in Figure 2.) They’suggest that it instead may proxy shared
. . k ¢ .

preferences {or peﬁuniary versus nonpecuniary rewards, It is pdssiﬁle '
‘ howeVer, that(the variable represents a combination of personality char—
acter;stics, unmeasured,skilis, values, and shared information, which bear
l &varying reiatiﬁnshiﬁé to father's occupation. Attempts to reject or
| establish unitary definitions gf*;uch a variable are, thgrefore,”po:entially
’misleading.za‘ -
The correlation among the.hypotheticai vafiables ;ndicate'that
. families who have‘sons with higher te;t.sédres also ten@ to h;vé"sons
whose educatioﬁal attainménts exceeq the'attainments'expected on the basis
"of tégt scores alone, bit that Egﬁ»earﬁings advantages associated witb
’ Eamil§ ﬁembership are not stroﬁgl&'related to net educational advaptageé
or to ovérall test score advantages.: ;ﬁdeea, families whose sons have_
(tes’t scores above the. meail;, tend, alleit weakly, to have sons whose earn-

ings are below the earnings expected on the basis of test scores and edu-

' cation alone. (Note intﬁigure 2 thatlyhile rEF-FD,EF—IQ = N,617,

Thp-gary,gF-Ep | On1Y 0-341srand Tppopap, pr-10

* Figute 73 preqente a model in which the overa]l, rather than the'npt

e

= 0.145.)

effects. of family background-on 1nd1vidua1 outcomes are represented. . The

f
1

Olneck,  '"Determinants of Fducational Attainment," chapter 5 reports,
however, that 'Inclusion of high school teachers' ratlngq of several per-
-sonality characteristics such as -industriousness) dependability, and ex-
ecutive gbility, does not improve the prpdiotion of sibling correlations
on econnmic outcomes,

\

42




/
effect of each hypothetical variable is simply the square root of the'
sibling oorfelation-for the outcome assooiated With‘the'variable. The
correlations among the hypotheticel variables are calculated By using
cross-sib oorrelationé (e.g., rED-,qu), and measure the tendency of

brothers who share advantages on one outcome to share advantages on others.

The error terms in the model are the square root of the variance not ex- -

plained by family_background; The correiations between an individual's
_characteristiés (e.g., ED IQ) are accounted for by the effects of family

background and a correlation betwebn error terms. Por example, the

H

correlation between earnings and education is expressed in equations 3 and

4y = - B ' n -

TEARN,ED - PEARN, EF-EARNTEF-EARN,ED pFA&N‘,e-EARNTe;FARN,ED (3)
431 = L487(. 790)( 741) + 874( 249)( 672) (4)
The model shown in Figure 3 allows us to determine the extent to which

brothers who are advantaged on 'one outcome tend to have similar shared

»

\
advantages on other outcomes, and to determine the extent to which ‘\\

\

individual level effects are independent of family‘background.
The inter~correlations among the hypothetical vériabies in Figure 3

suggest that brothers who come from families that are unusually effective

in conferring educational advantages, also tend strongly to come from

families that are unusually effective in thelr influence on both test

scores and earnings, but families that are unusually effective in their
i

influence on test stores are not as likely to be similarly effective

in their influence on earnings.

Soclologists have sometimes attepted to use the results from models

“Ui1ke that shown in Figure 2, or models that incorporate only measured



v

backgroun% variables, to estimate how much of the variance in outcomes

such as occupational status or earnings is due solely to the independent

effects of cogqitive skills or education [see especiglly Duncan, 1968]., These

M

estimates ere caleulated by squaring standa%dized fegression’coefficients,

‘Such etéempts are potentiaily misleading because they may confuse different

.heaq}ngs of independence. - ; - - . -
The effects of the endogenous variables in Figure 2 afe'independent\

of family backgrounq in that their values were calculated by’ﬁolding back-

¢ ocf

grout.d censtant. They are free from the efééing effeEés of femily.baek—
groend-fac:ers_cpmmon to outcomes and their determineeteq‘aBep the path-
:eeoegficienfs of endegenous variables in Figure 2vere equal to the un-l
5standerdized regression coefficients of within-pair regressions multiplied
o> By'the ratios of the Eggél.standard deviafions of indepeﬁdent and dependent
.variablesh They? therefore, do not represent effects Qﬁa; produce vari-

ance in outcomes that 'is entirely orthogonal to family background.

,Effects‘whosebmagnitudes_are independent of family background may

nevertheless contribute to intergeneratinnal status inheritance and

sibiing reéemblance;29 . ' e .
" 1 have used the results shown-in.Figure 3 to determine the extent

to which the correlations amonp test sco;es, education, and earninps

involve familial and‘nonfamilial combonenCS. Equacions 5 and A rebresenc

the correlation betweep test scores and education as the sum of a family
: o ) _ .

29For a similar critique and an attempt to decom nse the occupation-
education relationship in Norway into familial and nonfamilial com-
ponents, see Dorian Apple Sweetser, 'Fducation and Privilepe: An '
Analvses of Sibling hecunational Mobility," Acta Socielogical 18, 1975,

44 ‘" ]
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¢

related component and_a component arising only from the association

Q

between scores and attainment within families.*
= P (5)

.~ i TED,EF-EDER-ED,ERCIQUIR IR TEDsChptCep®iq 10,e

P ‘ : o 1Q

.576 = ('. 741)(.788).(.685) +(.672)(.359) (.729) (6)

J576 = J400 + .176

The results in équation 6 show. that' .400/.576 = 69,4 percent of the
correlation between test scores and education arises because of .the asso- .

©

ciation between them across families, and only .176{.576== 30.6 percent
. ~ arises peca;;e of the within~famiiy correlation between scores and attaih— 
ment., . Similarly, .iél/.BSé - 50.4 percent of the cdrrelatioﬁ bctwéén .
ﬁeét scores and earnings arises because of the within—family correlaﬁion
between them, and only..146/.431 = 33}9 of the'educationfearnings-correla-
tion is dué to tﬁe within—family correlation,

t 'These results strongly suggest that relationships generally‘thought
to répresent méritocfatic processes serve in i%fger measure toﬁtransmit
family backgroupd, broadly defined, than'they do to sever the ties
‘between backg%ound>and adult sthtus.: This may not Bé disturbing to
those for whom'meritbéfatic?ideol&gv'stresses the mechanisms r;ther thaﬁl
thé resﬁiés of status'gllocation, or for those who equate béckground

snlely with socioeconomic status, hut it should give pause to those for

whom so-called merit (or achievement) and equal opportunitv are closely

-

L

* This model, like the model represented in Figure 7, assumes that cross-

sibling correlations are due solely to the effects of common background,

and not at all ta all to interbrother effects net of background. Thus,

no cross~sib correlations between error terms are permitted. If cross-sib
[ . currelations between error terms are assumed, the model is underidentified,

45.




linked in principle. Moreover, cognizance of the nonequalizing effects
“\.M. - .

of measured cognitive skills .and education should prompt reexamination of

our definitions and standards of merit; those standards might survive

reexamination as to their neceresity and fairness;*’I suspect, however'

that their appeal lies to some extent in their prESumed impact on diminish—

ing the effects of family background, and that presumption 1s called into

~

question by my results.

Section 4.: Controlling Family Background

o

In order to determine the extent to which unmeasured background factors

impart bias to estimates of the effects of cognitive skills and schooling,
-1 ran ~egressions on sibling differences as well as on individual level
data. Table 6 gives the results of these analyses.~

Among individuals, a 10-point test score difference is assaciated
with a l 03 year difference in educational attainment. Controlling -
measured background variables reduces\this effect to 0.81 years, and
controlling unmeasured shared backgroundvas well reduces it further to
. 0.59 years. This result suggests thatfl - .5§/l.02 = 43 percent of the
relationship between test scores and education_arises'because men\with‘
higher test scores tend to come from families which somehow promote
educational attainment independently of their sons' abllities., However,
‘this result could also arise if the abilities that vary across families;ik
.and those that varv within families were different. A single ability.
measure 1is insensitiVe to this possibility.i If abilities which vary‘
fbetween families strongly affect education and those which vary within -

families do not, reduced coefficients for a single ability measure would

. result when family background was controlled, even though this would

A6
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U . 'Table 6 . : } .

o Effects of Test Scores and Education (Standard
errors of regression coefficients in parentheses;
v Bracketed coefficients 1ess than 1.96 times their -
o standard errors.) :

) o ' . Residual . -
Dependent Test ' . _p8 Standard Other Variables
Variable Score Education R Deviation : Controlled
1. .Education .103 .333 2.23 None

S (.0086) o ~ ¥
2. Education T S .431 . 2.06 Socizeconomic batkground
. - (.006) '
3. “Education  .059 . 608 1.71¢ * Brothers' common background
' Co (.008) ' . o
4. . Ieitial . .691 . .197  21.33 .- .Nome
Occupation " (.053) e - B
5. Initial . 510 I .299 19.93 Socioecordomic background
Occupation (.053) : : ’ - .
6. AInitial - . 350 B 420 18,13¢ Brothers'. common background
' Occupation (.087) : 3 _ ' =Y :
7 Indtial. 6.242 512 16.63 Norie
Occupation (.232) -
"8, Initial - 5.170 .525 16.40 Socioeconomic background
Occupation . (. 264) : . B
9. AInitiul ' 5.576 .577 15.47°  Brothers' common background
" Occupation (.454) _ ' | .
10, Inttial ¢ [.076]  5.997 513 16.61 ' None
“Occupation = (.050) (4283 " . o
11, Initial . .[f062] 5;520 .525 l 16,40 Socioeconomic baéﬁground
.77 Jccupation (.050) (.303) .
12. AInitdal . [.022] -5,526. .576 15.49° Brothers' common background
Occupation (.080) (.488) .
; ‘13.»Occupatidn . ,685 _ S 9202 - 20,70 ‘ None ﬁ
' ‘ ' (.051) ' .
. 14. Occupation.. 601 217 20.50 Socioeconomic bhackground
: (.055) , -
. 15.“A0ccupation 436" | . .351 18.66°  Brothers' common éackground
. (.090) : - - B
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Table 6 Cohtinued KZ)
. - _ Residual ' .
Dependent  Test . ) Standard Other Variables
Variable . Score Education. R Deviation o Controlled -
16. Occupation . 5.016 ©  .349 . 18.70 - None
7.261) ' S )
17. Occupation ' 5,03 - .347 .. 18.72 .Socioecénoﬁic Baékground
: (030: ) '
18, #Gzcupation £.002 407 ° 17.84°  Brothers' common background
e ) \.524) . . ‘ .
19. Occupation =~ 255 4.192 .367 18,46 _ None
: " (.056) (314) ‘ . .
20. Occtupation .254 4,280 .362 - .18.50 Socioeconomiq“background
v (.057) (.342) " T a
21, AOccupation .229 3,499 416 17.70? Brothers' common background
C ' (.092) (.557) ' , ‘
. 14. AOccupation ~.224 . 2.150 ERLLR! 17.32° Brothéré} coﬁmon_background,
. (.090) (.639).: Ji.) ' AInitial occupation
- _15; Earningé -179 ; 7130 . None
-(18) ' .
1f} Earnings 156 .41 7075 Socioeconomic background
. : (19) oo o
18. AEarnings 170 . ‘ : .296 - 6404° Brothers' common:background
’ ‘ (31) ' ' ' ) S
_ , . e S :
19. Earnings - 1205 - .185 ~ 6893 .. - None
: . ’ : (96) . A :
20, Earnings | 1157 184 6895 Socioeconomic background 4
. (111) L A " . v &
21. AEarnings : 906 . .282. - 6469° . Brothers' common background -
(190) ’ /
’ ' ) ! . g{. - .
22, Earnings  ° 83 - 938 202 . 6620 . " None
: (21) .~ (116} ' o
. - ;o ' U SR o
23. Earnings 82 914 T .202 6820 Socioeconomic background
(21) (126) B '
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Table 6 Continued (3)

: _ Residual °
Dependent Test _o . Standard " Other Variables )
Variable Score Education ),R Deviation . Controlled
24, AEarnings 133 612 .313 6327 Brothers' common background
- BN EEN @w» A o
25. AEarnings 111 - [276] .361 6102° Brothers' common background,
' - (32) ©.(203) ' AOccupation
[ ) ) ’ ) . . B .
26. Ln Earnings .0106 . ©.129 420 - - None
/%éa (.0010) ) S k .
7. Ln Earnings 0094 | 137 .418  Socioeconomic background
o | L o : N ,
28, ALn Earnings .0105 - 2294 .378° ‘B.- 23’ common background
(.0018) . o L :
29. Ln Earnings - L0671  ..166 411 None
: ' (.0057) . N e
30, Ln Earnings . 0642 .166 J411 Socioeconomin background
{.0066) - . '
. ,
- 31, ALn Earnings . .0499 .268 °385? Brothers' tommon background
' ' v (.0113) : ' ‘
32. Ln Earnings  .0055 .0492  .186 . .406 ) Nome - ¢ -
y - (.0012) (.0069) . _ ‘ ' ot
33, 'Ln Farnings  .0055 0480 ¢ .186 °  .406 - Socioeconomic background
o . (,0012)  (.0075) c ) .
34, ALn Earnings ,0086.  .0310  .306 * .375% Brothers', common background
« (.o019)  (.0118) - o -
-35. ALn Earnings 0072 [.0094] © 364 ,359¢  Brothers' common background,
., (.0019) = (.0119) _ : AOccupation
NOTES: ‘ » ' L

a. Calculated as 1 - (Erro: Variance/Total Variance) for individuals.™ -

bA indicated variables defined as sibling differences.
% o 4

: . . P N - -
¥ c. Withig_EQQE,ﬁiandardfdev1at10n corrected for degrees of freedom.
' calculated as .5(1.4144) = .707 times the observed standard deviation of

residuals for regressions of sibling—di+fferences.

d. . Father's educatibn, father's occupation, siblingé.
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' not mean that background ratHer than ability causeS'zigher educationa1-
attainment. It would only mean that the effects of the two could not be

distinguished without direct measure of multiple ab"ities.

- R __,......--

‘ e .._,_i_,___,_.__,. . | ?g
o ’ The results in equations 4 thru 9 indicate tha_ astimates of the effects

of cognitive skills on initial occupational etatus are quite sensitive

to controls for ﬁemily background?ibut that the ef:eats of educational
attainﬁent are robust.‘ﬂMoreover, controlling-test score differences

among brothers barely reduces the schooling coefficient below the coefficient
controlling only brothers' common background These results Suggest

'that ‘when employers favor better-schooled young men they are either seeking
characteristics that are relatively i=related to cognitive ability and

_family background, or that they are poor‘judges of'ability and tackground,

and rely on ‘educational ..redentials as an imperfect guide.30

Equations 13 thrx 18 suggest_that controlﬁing measured socioeconomic

background is inadequate to eliminate biases in,estinates of the&effects
“of test scores and schooling on current occupational status. The coefficient
for test scores controlling only measured background is .601/. 685 87.7 ‘ q;
~ercent-as large as the uncontrolled coeffic1ent while the within-pair ’_

coefficient is only- 436/ 685 63.6 percent as 1arge as the uncontrolled

coefficient. Similarly, controlling measured background does not reduce

PR

30 This conclusion should be generalized cautiously. It is not so strongly
«upported by Behrman, Taubman, and Walgs, "conttolling Effects of Genetics
and Family Fnvironment.' Moreover, the effects aof elementarv and second-
ary education on initial occupation in’ ‘the Michigan Panel Study of Income
. Dynamics, and in my data are smaller and less robust than the effects of
e ~ higher education. This is also true in the 1973 0CG.-LT sample I ana]vzcd.
. See Olneck, "Effects of Fducation on Occupational Status and Farnings.

o
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\

the-coefficieﬁt of education at all, but the within-pair education

, coefficient is reduced'by 1l - (4.00%§5.016) = 20,2 pércent.?l

v

'_Equation 21 indicates that controlling brother's-test score differen-

i - :

ces reduces. the within-pair coefficient of education. The e;mbinedh
ability—family bgckgroﬁnd bias in'the'oéguvgtidn—educgtiéﬁ relationéhip is

\<gl S 1ﬁf (3;499/5.016) = 30.2 percent. Thi; ié 1arée£ théh the proportionage‘
bias SUggéséed Ey other data sets that inéludenability measdres;Bz- |

Rquation 26 indicates that a 10-point difference in test scores

i= agsociated with an 11.2»bercént difference in earnings among ..

)

XX n. Behrman, Taubman and Wales, "Controlling Effects of Genetics and
Far %y Environment," the within-pair education.coefficient for DZ twins

 in the NAS-NCR sample is 92 percent as large as the uncontrolled coeffi~
cient:.\ The -cross-sibling correlation for education and occupation in that
data is‘\anomolously low compared to the analagous correlation in the’
Kalamazoo, and 0CG IT data, so..I tend to favor the Kalamazoo results. 1In
the OCG'II\ﬁata, for 6865 respondents, 35 to 59, who reported their .
brotheér's education, controlling father's education, father's occupat:ion,
number of siblings, family composition, race, and farm background reduces
the occupation~education coefficient by. 15.0 percenf. Using reports of '
brothers' education to calculate a within-paizwodéﬁpation—educatiqn'co~ -~
efficient reduces the uncontrolled relatibﬁéhips by 23,2 percent.’ The
importance of urmeasured. compared to measured background factors for bias
“in the occupationsq§ucation'relationship is less in the-.1962 0OCG I data

than it 1s in the OGG II, See Olneck.(1976b}). S P :

. , .

32 See Larr?tJ. Griffisj "Spetification Biases in Estimates of Socioeconomic -
Returns to Schooling,” Sociology of Education 49, 1976, and Olneck,

"Effects of Educationvoﬁ\pccupétional Status and Earnings.” Olneck

assesses differential bias by level of schooling, and finds that the

' occupational effects of qﬁ pleting college are larger and more robust B

%ing high school. ' . SR

‘than the effects of comple

| D




o indiVidual§.33 Coﬁtrolling measuréd socioeéonomic background rcduces'the'
- ' effect slightly but among brothers the effect is virtually the same as it

is without family background cbntrolled. Moreover, amohg brothers; the -

>
?

fegression coéfﬁicient.forntest_score ﬁifferenceg.contrqlling'schoolihg
andfoccupatiqn diffg?encgs_is 0.0072._,}he analogous pééfficiéﬁp for
ind;vidqals,_coptroliing socioeconomic background,‘s'cﬁg"c;l'fn.gn',_‘“énd.occﬁpa—i
tion differénces is o;ly OQOOBZj[Olneck, 1976a}. ] ,; g
There Are three possiblé~explanauioné~f;£~thig-féS&lt_ '0n€fié

o o :

sampling error, Crouse [forthcoming] reports that for the Project

" Talent sibling subsample, the within-paif QgﬁﬁigébfejCOefficientffor'1q
: ’ : ’ a - ) ‘.,_..'-'- .o A
gaynings is lowe? than the uncontrolled cogffiéignt.\WAnother is that the

unmeasured qépects_oflfémily bhpkgfound which éfféét.earnings; net of
the eﬁﬁects of cdgnitive skills, are negatively‘correlatéd with the un~
| . -S . : v . _ ) ’
meésuréd,aspéét of background that éffect'ﬁéét'scores.,vFamily Back—_

ground is_conééﬁdéntly é;suﬁpressor variable. _Figuré 2‘embodies\th}§
. ~,.\> . A b - . . ) ) . ,//,

interpretationf ;Finally,.standardized tests may measure'multiple abi}l{ies,

some of which evercise large direct effects on earnings and” others which

A v ' : . .

-
!

, 3 Antilog 0.1060 = 1.1118. A one standard deviation difference in test
X ‘sceres—in the Kalamazoo data is associated with a 17.6 percent difference
 ._—in earnings. .A one standa#d deviation difference in test scores is asso-
— ~ ciated with a 10 percent difference in 1971 earnings and a 5.7 percent dif-
. ference in 1968 earnings among 1957 Wisconsin high achool graduates. (Hauser
and Daymont, 1976), a2 9.6 percent of difference in expected 1964 earnings.
among NORC Veterans respohdents aged 25 to 34,. and 17.5 perceﬂt-among
Veterans 30 té 24 (Jencks, forthcoming), and a 9.2 percent difiference in
1972 earnings of -Project Talent 11 vear follow-un respondents |(Crouse,
forthcoming). These comparisons indicate that estimates of tHe;efFects of
tested ability vary by both age of respondents and tests. This acceunts,
. in parc, for differences among researchers in estimates of the proportion-
ate and absolute "ability" biases in the effects of education. <

(3}
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may not., Brothersdnay.resemble each other strongly on the-abilities re-. « -

. [ . .
m " S

L ’ lated to- test scores which: have weak direct eFfects on earnings, but. LT
| ‘may Ga}y among thPmselvesbon the abilities related to test scores which
-31*" : have strong direct effects. This last possibili;y cannot be tested wirh—
.out direct measures of different abilitie or skills.34
In the Kalamazoo data measured socioeconomic backyround d;gs not
bias estimates -of the effects- of education on Ih.earnings, but unmeasured

aspects of family background do. While the coefficient of education con-

_ trolling father's education, father s occupation, andﬁsiblings is:virtually

gj/- C T'identical to the uncontrolled coefficient, the effect of a one-year- o
- y' iadifference in education amono brothers is. only 0499/ 0671 74 .4 percent
e ) 35 | '

w  as large as the uncontrolled effect.

5 . . . .3 . . . -

-

S ——t )
‘434fJames Crouse, "The Effects of Academic Ab1lity; " in Who Gets Ahead? .ed.
vChristopher Jencks, draft Chapter 10. (New York: Basic Books, forthcoming),
i offers little support for this interpretation, however  The correlations
. .  between the separate components of the Project Talent neademic*Comnosite
: and 1n earnings.do not difFer significantlya%n the Talent 11 year follow—up“§\'

-35 ’ ) l N, E ) \

In Behrman, Taubmanc\and Wales' NAS NRIT twin samnle, the W“thin’DZ
~ pair coefficient of educatipn is .059/.080 = 73,8 percent of the un-
,,'"controlled coefficient, while the, .within-MZ pair coefficients aré only -
- .027/.080-= 33.8 pkrcent as’ large as the' uncontrolled coefficiént. The
: oifference\between MZ and DZ results suggests that ‘elther controlling .
genes 1s important,’ or . that M7 twins share more’ common environments than
do DZ twins. See Behrman, Taubman, and Waleq, "Pontrollinw Fffects of
”Genetics and Familv anironmentl C ST

“ v The 1973 OCG II data also suggest the imnortance of controlling unmeasured
.as well as measured background. Controlling measured\socioeconomic back-
° “ground among 6855 respondents, aped "35 tq 59, who. reported\their brother's
e education, reduces the relationship between education and ln-eamings by
' ' ©19.7 percent. But‘using the correlations among- respondent's educatten,
respondents' 1n earnings, and brother's education to calculate a within-
pair coefficient reduces the relationship by 36. 4 percent. The 1962 0CG L
data do not-however, supgest dramatic différences ‘between the education clef-
ficients controlling measured background and unmeasured background, 1 have g
- not- vet investigated. the possible sources oFf the discreépancy hetween the ocn
I and 0CG IT results. . See Nlneck, "Effects of qucation on ﬂcCHnarional
Status and Earnings.' : _ o0
S . e _ o 58 Lo . ’
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. \ .
squation 34 indicates that the combined ability—background biasfin
the education—ln earnings relationship is quite large. The within-pair
coeﬁficient of education, controlling brothers' test score differences
_ is 0.0310. This is only 0310/ 0671 46,2 percent ‘as large as the‘un;
'-controlled coefficient, My reSults,\elong with those of Behrman, Taubmaﬂ,
-and Wales [1976], ‘suggest that when re?earchers work with young 'samples

L which ability differences have smallWeffects, or with samples that.

\ :
control only measured bacnground, they will erroneously}conclude that

© °

the bias dn the education—income relationship 1s small.36

Note on Measurement Error . - - :

In this paper I have emphasized family: background and tested ability
~as.a source of uoward biases i2§the observed efFects of schooling. ;I~ o
ighored the 1ike1ihood that the effects of schooling are biased’ downward

to some - extent because oF measurement error. Bishop [1936] has noted that

the use of sibling data can’ exacerbate the pr0b1em of measurement error,

fand;has 5rgued that the within-DZ twin pair unstandardized coefficient
. o . / .

i . ’ e
. B Py

A

.

£ c" : [

36 The question may be raised as to whether it is more appropriate:to

' estimate .and compare proportiondte or absolute biases across samples or

within populations sampled longitudinally. . I the uncontrolled effects of

education differ between samples, the proportionate biases will diffeér

‘even when absolute biages are the same. In longitudina] studles, if the

effects of education rise faster then the effects of test scores or back-

ground, the proportionate bias will fall even though the absolute bias

_ dncreases. It is probhably best to report both aBsolute and proportionate
biases. ‘See Robert M. Hauser and Thomas. N. Daymont,'"Qchooling, Ability
and Earnings: Fross—Sectional Findings 8 to 14. Yearg After High .School
Graduation," Center for Demography and Ecology. Working Paper no, 76—]Qu~
Madison: University of.Wisconsin, July 1976); Griffin, "ﬁﬁecification
Biases," and ODlneck, "Effects of qucation on Occupationa] Status and:
Farninas._ . SR »

?

.Olneck, "Effects of qucacion on Occupational Status and Earnin s,f‘indi—h lﬁ“
. cates that the observed effects of elementary -and secondary schooling arew‘”*

more biased than the effects of- higher education.

.t
LRSI . . "
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‘Kalamazoo data appears to be slightly higher than

.95 = .887.
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of schoolingfin du”earnings equation is at a maximum only 83 percent'of
vthe true effect,’ However, the accuracy of educatxonal reports in the

' Yin‘che CPS data Bishop
analyzed. My resultslwould indicate that if ther%.were\noﬁother omitted

, o : ' ; : v ‘
variables, the observed within~pair coefficient of education could be 89
| ’ '
percenf/of the true coefficient.37

"However, the Kalamazoo data also include an ability measure. The
remaining bias in the within-pair education coefficient due to .-measure~ -

ment error depends on the relative extent of error in the sibling differ— '

\M*

ences of schooling and test scores. Since “the ratio of error Variance to
the variance of sibling differences in education appears to be smaller

than the analogous ratio for test scores, adding test score differ—

ences reduces the remaining downward bias in the within-pair education

v,

SRR

Bishop estimated the correlation between reported and true values as
0.90, assuming that errors in separate reports of education are correlated
0.40 (Bishop, "Reporting Errors,” p. 5). I estimated the correlation between
true and,reported values of education in the Kalamazoo data as N.964 (0Olneck,

"Neterminants of Educational Attainment,' pp. 172-178).

1 calculated the error varlance of schooling as (2. 73)2 (1 - 0. 9642) =
0.5292, Bishop gives the ratio of the observed to the true coefficieut

. 2V (ui)
as bt/B__ 1/e [1 - STON where
8 = true coefficient. : o
b, = observed coefficient :

t. \

o= correction for floor and ceiling effects producing a correlation

between the errors in measurement and true values.
V(u ) = error variance in education

-

V(AP) = variance of sibling differences in education.
Adopting Bishop's values of o = 0.95, I have bt/8/= [1 - 2 (.5292)/6.720] *
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38 Therefore, unlegs there are important remaining omitted

coefficient,
variables the observed within-pair education coefficient, controlling

‘test score différences, could well be close to 90 percent of the true

" coefficient. TIf this were trug, the bias in the observed coefficient

/ v
would still be 1 ~ (1.11)(.0310)/.0671 = 48.7 percent.

38

in schooling is (2 %3» (1~0.929) = 0,5292., The ratio:of error variance
.to the variance of yling differences is 0. 5292/6 7288 .= ,07865.

. errors in test scores/ are random, assuming a reliability of 0.900 y1elds
an error variance of|/(15.32)2(1-0.900) = 23.3292. The ratio of ‘error
variance in test sco%es to the variance of sibling differences i's L3 3292/
249.5294 = 0.0935 ?ee Bishop, "Reporting Frrors‘”

f

I
I

/ . ;
j 3 .. o ]

;555..' ‘ |

Assuming random érrons and a reliability of 0.929, the error variance O
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v S Section 5. Summary and Discussion

f.\

Standard sOciological variables do-not adequately measure family
background. We would. reach this conclusion even if we included measures
of -parental income, and if we measured background variables more accurately.

Family background exercises continuirg effects on adult earnings and occu~-
pational status that are not mediated by meaSured ability or educational
attainment. Nevertheless, the differences between brothers on measures
of economic success are quite large relative to differences in the general
population. |

Measured ability and education, which are often thought to represent

meritocratic" characteristics, in part because they are preSumed to sig-

A . nificantly diminish the ties between background and attainment, transmit
_— »background mo re than they reduce its effects. If the correlations between
test scores and education, and education and ln earn1ngs arose solely from

\ .effects that were orthogonal to background they would be only onerthird
/ ) of their present magnitudes. ' | 4 \ - |
\ | .Controlling measured socioeconomic variables éb@s not'fullyveliminate
biases due to background in the effects of test scoreg\on educationallx

. ) N . P

attainment, and in the effects of educatfon on current occupational status

7.and earni}gs. The effect of measured abllity on earn1ngs among\brothers

A
B

'15’ however, the same as it is among unrelated 1ndiv1duals. This result

is anamolous, and may well be due to sampling error.‘ _" 1 ~o
' My results should encourage sociologists to investigate in more

detail the processes by which families influence the destinies of their

children., Unitary conceptions of family background do not account for

LYA
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the continuing effects of background on various outcomes. The sources
of the net effects of background on one outcome are weakly related to the

sources of the net effects of backgreund on other outcomes. (See Figure 2.)

They should also encourage econometricians analysing bias in the income-

schooling relationship to posit multiple omitted variables. Family,back—
ground and test scores both impart bias to the schooling coefficient.
While background and test scores might be imperfec: measures of a single
ability, it is likely that persistence in school and higher earnings are
related to more than ope common factor.

I would hope, however, that‘the principal impact of my results would
be to encourage others to reconsider the theoretical and ideological under-
pinnings of similar research. Researchers investigating the relationships

among family background, test scores, education, and economic success are

. \ . . " .
"implicitly engaged in normative discourse even if they only report tech-

nical analyses., Their work 1is part of an Ongoing discussion'of equal

-

opportunity, and embodies societal commiLments to shared conceptions of"

39 It also embodies assumptions concerning the

IR

merit and entitlement.

importance of individual characteriStics for explaining individual attain- .

ments.

The choice of test scores and education as explanatorv variables- is

e

intimately tied to our view that "ability" and “effort" rather than in-

herited advantage should predominate in the process of economic attainment.

r . . . .. P ) . '/
39 For explicit reference to the connection between status attainment
research and American values see Blau and Duncan, American Occupational

' Structure, PP 432 441 and Jencks et al., Tnegualitz Chapter 1.

Lo

C8

- .
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Despite the fact that our research only measures the extent to which test
scores. and education are related to economic outcomes, and does not directly

examine the processes by which those relationships arise, we rarely.

1

.question the identification of IQ and schooling with merit, Until we know

‘more about why better-schooled and higher—scoring individuals are econom~

1cally favored, we cannot know whose needs and intérests are served by the
use of so—called meritocratic criteria.
Models of individual attainment embody the assumption that differences

v

in adult success ‘can be explained by differences in. #ndividual charac-

. teristics. Inquiry centers on whether the important characteristics are

»those which are "fair" (e.g., schoolin?), "unfair" (e g., background), or

.unmeasured (i.e._error terms)., Two prior assumptions are implicit in’ the

assumption «that indivioual'attainments can be explained. One is that dis~
tribution QE attainments or rewards is caosaIly produced.by the‘charac—
teristics Of individuals. lEconomists'assert this assumption By calling
their mndels ' structural equations. . The other, which is a corollary of
the f1rst, is that the distribution of rewaras is not fixed but wi11
respond to changes in the distribution of 1ndividual characteristlcs.-;
These assumptions, while normatively appeaiing because of their

: v : \ . :
affinity with traditional American values of hard work and individual
y .

A

effort, obscure the capriclousness and randomness‘fhat my results and those

of others suggest characterize the economic game, My results supgest

\

that differences in family background "measured cognitive ability, and

schooling are not primary sources of economic inequa1ity among adults.

bySeventy percent of the variance in earnings in my sample remains

«

59
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unexplained aft§r the effeéts of background, test scores, and schbdling

are taken into éécount.ao This suggests thaﬁ research paradigms that
inherently reinforce the view that our own economié fates andlthe overall
distribution of econoﬁic rewards are generated by pe;sonal characteristics
should be seriously quesfioned, and’emphas;s in economilc researchAshould

be gonéentrgted on the systemic factors déte;mining inequalities in ecoﬂﬁmic
Arewérds. In sociology, a more fruitful pursuilt than the further_refinément.

of path models would be .an assessment of the ideological antecédents‘and

impact of the dominance of the status attainment school. N

S

(40 For an argument that genetic endowments explain substantial amounts of
variance in earnings see Behrman, Taubman, and Wales,.''Controlling Effects
of Genetics and Family Environment." For a critique of Behrman, Taubman, -
and Wales see Arthur Goldberger, "Twin Methods: A Skeptical View," Paper.
prepared for presentation.at the Mathematical Social Sciences Board
Conference on Kinometrics, Williamstown, Mgssachusetts,_May 1976,

? o

“
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